Role of the Hyal-Cu (II) complex on bovine aortic and lymphatic endothelial cells behavior on microstructured surfaces.
The ability of micropatterned surfaces to modulate cell behavior is combined with the well-known angiogenic property of the hyaluronan-Cu (II) complex. Hyaluronan-Cu (II) microstripes 100 and 25 mum wide on aminosilanised glass substrates were fabricated by photoimmobilization following two different methods: i.e., method I consisting in the photoimmobilization of the Hyal-Cu (II) complex; and method II based on the photoimmobilization of Hyal followed by the coordination with Cu (II). The chemistry and topography of the fabricated micropatterned samples were investigated by ATR FT-IR, atomic absorption, AFM, SEM, and ToF-SIMS. ATR FT-IR analysis demonstrated that hyaluronan conjugated with a photoreactive moiety was able to coordinate Cu (II) ions and that the photoimmobilization process was successful, as indicated by the intensity decrease of the IR band of the azidic group after the photoreaction. AFM and SEM images showed that reproducible Hyal-Cu (II) microstructures with both chemical and topographical heterogeneities have been obtained by the two preparation methods. The distribution of copper on the fabricated Hyal-Cu (II) microstructures has been investigated by ToF-SIMS. In both ToF-SIMS images and spectra, on Hyal-Cu (II) microstructures prepared by method I, the Cu peak (63 m/z) was detected only on the Hyal-Cu (II) microstripes, while on Hyal-Cu (II) microstructures prepared by method II, the Cu peak showed the same intensity both on the Hyal-Cu (II) microstripes and on the aminosilanised glass substrate, in agreement with the higher amount of Cu revealed by atomic absorption. The influence of Hyal-Cu (II) micropatterned surfaces on BAEC and LEC, in terms of migration and adhesion, has been analyzed. The results obtained indicate that Hyal-Cu (II) influences BAEC behavior inducing cell migration, while it is devoid of any effect on LEC.